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Resources asked one of RFF’s newer experts 
on energy politics to discuss the evolv-
ing role of oil in the U.S. economy with 
another, one who was involved in major 
energy legislation during the 1970s oil crisis 
while he served in Congress. The latter, of 
course, is Phil Sharp, RFF’s president; the 
former is Nathan Richardson, an attorney 
and resident scholar, who specializes in EPA 
regulation of greenhouse gases. 

RICHARDSON: I want to start with a 
question about oil prices and gas prices 
in particular, because for most people, 
what’s meaningful is the price per gallon. 
U.S. influence on world oil prices seems to 
be lessening at the same time developing 
countries are buying more and more oil. Is 
this a political problem or a policy prob-
lem? How should we react? 

SHARP: The global oil market is gigan-
tic—some 80 million barrels per day—and 
dynamic, subject to all kinds of forces from 
weather to political turmoil. Despite our 
size, we have very little ability to influence 
price in the short run. We are dependent—
indeed, interdependent—with other major 
economies on that global market.  Our 
influence on the market over time depends 
on our willingness to change consumption 
and production patterns.

RICHARDSON: Do you think the politics 
of oil were different in the high-oil-price 

world of the 1970s than they are in the 
low-oil-price world of today? 

SHARP: Over the last 40 years, whenever 
there has been a dramatic increase in the 
price of oil, it has been followed by a surge 
in political action—by both parties—to 
reduce our dependency on oil by pressing 
for fuel efficiency; pushing for alternative 
fuels like ethanol or electrification of vehi-
cles; and urging more domestic drilling. Of 
course, consumers and investors are driven 
by the higher prices in the same direction. 
But once those prices recede, unfortunately 
support for alternatives drops off in the 
political arena and in the marketplace. Thus 
far we have been unwilling to persistently 
pay the higher price that is necessary to 
fundamentally reduce our oil dependency.

The Role of Oil in the U.S. 
Economy: Insights from a  
Veteran Observer
An interview with Phil Sharp and Nathan Richardson
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RICHARDSON: Is there any reason to 
think this time will be different, as opposed 
to earlier periods of high prices, such as 
the 1970s, the first Gulf War, and 2008?  

SHARP: Possibly. We have in place a 
number of policies—adopted in 2005, 
2007, and 2009—which are changing our 
consumption patterns: progressively tight-
ening fuel economy standards; the ethanol 
fuels mandate; tax incentives for consumers 
to purchase hybrid vehicles; and various 
investment incentives.

In the 1970s, there was widespread belief 
that rising gasoline prices were not only a 
political problem but would also have little 
influence on consumer consumption. Our 
experience with very high prices around 
2008 has again demonstrated that price 
clearly matters, however painful it may 
be. Consumers quickly shift their vehicle 
purchases to obtain greater fuel efficiency; 
they drive less, if possible; and if they own 
more than one car, they drive the more 
efficient ones.

Many of these policies will again be 
subject to debate in Washington over the 
next two years. For example, what should 
be the fuel economy standards beyond 
2016? And should the various tax incentives 
be continued? 

RICHARDSON: Let’s turn to oil sands 
and other alternative fuel sources like 
shale gas, for both carry serious environ-
mental risks and high production costs. 
With the oil spill last year, we saw in pain-
ful detail that there are significant risks to 
drilling in deep water. To the extent that 
higher prices or higher demand around the 
world push us toward these resources, do 
you think we are having the right level of 
discussion about these risks? 

SHARP: In the American political arena, 
we have great difficulty sustaining a discus-
sion about the risks and how to manage 
them, but that’s not atypical for any democ-
racy where there are multiple issues at stake 
at all times. There were groups who thought 
the Macondo well accident would lead to 
a radical new public consensus that would 
say, “We don’t want to take that risk. We 
want all such development to stop.” Clearly, 
that has not happened. 

Given that reality, at RFF we are focused 
on how the industry and the government 
regulators can improve their capacity to 
more accurately identify risks and manage 
them. This is a continuation of RFF’s legacy 
of looking for ways to make regulation 
“smarter.” 

RICHARDSON: Do you see anything 
that’s changed in the politics here? You 
had a long career in Congress and have 
seen these debates. What’s new now—or 
is it all old news?

SHARP: Some of the public arguments 
haven’t changed much, such as whether 
there are significant trade-offs between 
economic development and environmen-
tal protection. But there has been major 
change in the size of the global oil market, 
with some developing nations becom-
ing major consumers. The risks associated 
with drilling in deepwater and on the Arctic 
frontier have scaled up. And, now climate 
change is a profound issue, which the Unit-
ed States and the world have only begun 
to take seriously. The drive for “unconven-
tional” oil supplies—such as the Alberta oil 
sands, given the energy required to produce 
them—is upping the carbon intensity of our 
gasoline. We will be dealing with oil policy 
for years to come. 



the public sector—and how those two 
parties can either work collaboratively or 
competitively in addressing some of the 
most important challenges facing America 
and our society.”

Asked by an audience member about 
the regulatory “train wreck” at EPA regard-
ing pending Clean Air Act regulations that 
will be imposed on power plants, Porter 
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Twenty years ago Michael Porter, now the 
Bishop William Lawrence University Profes-
sor at Harvard, published a one-page essay 
in Scientific American, entitled “America’s 
Green Strategy,” in which he argued that 
stricter environmental regulations could 
encourage innovation, increase efficiency, 
and enhance business performance. This 

 “I think this whole question of American 
competitiveness and the role of regulation 
in American competitiveness has really risen 
again to the top … of the radar screen in 
the debate in this country,” Porter said in 
his opening remarks. “There’s a tremendous 
angst and even tension between business 
and government—the private sector and 

An Auspicious  
Moment: Looking for  
the “Win-Win” Solution
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Michael Porter and Daniel Esty at the annual 
Hans Landsberg Memorial Lecture. 

concept has heavily influenced busi-
ness and environmental regulatory 
theory ever since and is now known 
as the Porter Hypothesis. 

The hypothesis challenges 
traditional command-and-control 
policies that mandate specific 
technologies and instead opts for 
outcome-based regulations, which 
give firms the flexibility to elect 
least-cost options and spur innova-
tion.  The right kind of regulations 
can result in a process that not only 
pollutes less but lowers costs or 
improves quality by:

 » stressing pollution prevention rather 

than merely abatement or cleanup,

 » not constraining technology,

 » being sensitive to the costs  

involved, and

 » using market incentives.

To acknowledge this milestone, Porter 
was invited to give the annual Hans Lands-
berg Memorial Lecture at RFF this past Janu-
ary, where he discussed how his hypothesis 
has evolved to be particularly germane to 
environmental regulation in the current 
economic climate. The lecture was followed 
by a lively panel discussion. 
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describe new research that he has done 
with Daniel Esty, Hillhouse Professor of 
Environmental Law and Policy at Yale and 
a member of the RFF Board of Directors, on 
climate change legislation. In their view, it 
has been unsuccessful thus far because the 
proposed bill created a complex cap-and-
trade system without a clear link motivating 
companies to invest in innovation.  

Moreover, there was a lot of uncer-
tainty in the legislation about the value of 
innovation and allowance credits over time. 
According to Porter and Esty, the “simplest, 
cleanest approach to climate change 
policy is actually what we call an emissions 
charge—a carbon tax.”  

The fundamental idea is that “if an entity 
can be given a platform and a set of rules 
and an expectation about the set of rules 
in the future, there will be both an incen-
tive and a necessity” for innovation, Porter 
said. Therefore, impending EPA greenhouse 
gas regulations could potentially impact our 
global competitiveness for the better.  

RFF researchers have published broadly 
on the impacts of environmental regulation 
on productivity, innovation, and competi-
tiveness. Several have written on the Porter 
Hypothesis, including a recent publica-
tion by RFF Vice President for Research 
and Senior Fellow Mark Cohen and several 
colleagues, looking at the body of research 
that has stemmed from the original Porter 
Hypothesis to determine policy implications 

and areas of future research. (See the box 
for more on this topic).

Strategies with a Social Dimension
One concept that Porter introduced in 
his talk was that of “creating profitable 
business models to actually address very 
profound social issues,”or creating shared 
value (CSV). Not the buzz term that has 

been recently infiltrating business language, 
corporate shared responsibility (CSR), CSV 
encourages businesses to reevaluate their 
business models to focus on meeting the 
community’s needs as a strategic prior-
ity for meeting the company’s needs. As 
opposed to CSR, which is treated as an 
added burden or expenditure, CSV should 
be treated as a fundamental part of becom-
ing more productive and more competitive. 
As Porter put it, “The best strategies have a 
social dimension.”

Chad Holliday, chairman of the board of 
Bank of America and former chairman and 
CEO of DuPont, agreed that understanding 
the community in which you work is crucial 
to success.  He believes the most successful 
companies have a vision of where they’re 
going, have some early wins to motivate 
employees, receive money to invest, and 
provide extensive training.  Esty concurred, 
saying, “If we’re going to make progress 
on the environment, it helps a great deal 
to harness the commitment to economic 
growth, prosperity, and competitiveness.”   
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Part of the problem with taxing carbon is that  
“the word tax has been ruled invalid from the start… 
[Instead,] let’s call this a depletion charge for  
depleting future generations’ energy resources.”

Michael Porter
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Visit www.rff.org/PorterHypothesisAt20 for additional readings and the event video 
and transcript. 

➜

DOES THE EVIDENCE HOLD UP? 

The Porter hypothesis has bedeviled many environmental economists ever since its publication 
for traditional economic theory teaches that regulation increases costs and decreases productivity 
and competitiveness.  Many initially reacted with skepticism, alleging that if such easy, low-cost 
options existed, firms would have capitalized on those by now and that Porter did not present 
sufficient empirical evidence to substantiate his claims.  

RFF Senior Fellow Karen Palmer has been an outspoken critic of the Porter hypothesis for many 
years, stating in a 1993 discussion paper (with Paul Portney and Wallace Oates), that “the anec-
dotal, descriptive, and empirical evidence… all tends to run counter to the Porter hypothesis.”  
Today, her assessment of the Porter Hypothesis remains much the same: 

 » Theoretical economic research has identified market conditions and market failures associ-

ated with imperfect competition under which regulation can create a competitive advantage. 

 » I think the Porter Hypothesis poses a challenge to firms to look at improvements in their own 

environmental performance as a potential source of future productivity gains.  Firms’ resistance 

to new environmental regulations (even flexible ones like cap and trade) on the basis of expected 

cost increases and threats to international competitiveness suggest that Porter’s insights are not 

universally applicable.  

 » There is good evidence that ex ante estimates of the costs of government regulation tend 

to be overstated.  This is largely due to overestimates of baseline emissions: firms fail to take into 

account innovations that would have occurred in the absence of regulation and reduced baseline 

emissions, making the emission reduction challenge seems bigger than it actually is.

9

Close analysis of the Porter Hypothesis 
prompts the question, are we at a disad-
vantage if we do not regulate carbon diox-
ide? If, as Esty said, “environmental progress 
is fundamentally a function of technology 
development and broader innovation,” then 
we do risk falling behind countries such as 
China, which is rapidly creating a monopoly 
in environmental technologies, if we do not 
invigorate our research and development.

Today, society’s values “have moved 
dramatically pro-environment,” said Porter.  
Esty observed that over the past 20 years, 
there has been a substantial paradigm shift, 
such that companies of all sizes are now 

positioning themselves as “solutions provid-
ers.” In place of the antiquated “what’s good 
for business is good for everyone” mind-
set, the Porter Hypothesis has instigated 
movement toward a shared-value mindset 
that “what’s good for the community and 
for citizens is good for business.” Porter’s 
main takeaway point is that “we need to 
look for the ‘win-win’ solution, where we 
can improve environmental performance 
and at the same time make the company 
more productive, more innovative, improve 
the value of its products, and make it more 
competitive.”  – Madeline Gottlieb 
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Expectations were low at the start of the 
16th annual Conference of the Parties 
(COP) to the UN Framework Conven-
tion on Climate Change (UNFCCC), held in 
Cancun, Mexico, this past December. Would 
any useful progress occur? Or would the 
negotiations degrade into another standoff 
between the developed and developing 
worlds? It closed, however, with a surpris-
ingly positive result in the form of an official 
agreement. This contrasted sharply with 
the previous COP in Copenhagen, which 
did not live up to its sky-high expectations. 
Despite the well-documented chaos and 
disagreements, the events in Copenhagen 
helped build the foundation for headway 
in Cancun. Parties made notable progress 
on almost all aspects in the Copenhagen 
Accord, including financing through the 
Green Fund; monitoring, reporting, and 
verification (MRV); REDD+; adaptation; and 
technology. (REDD+ signifies reducing emis-
sions from deforestation and degradation 
along with forest conservation, sustain-
able forest management, and carbon stock 
enhancement.)

Much of Cancun’s success can also be 
attributed to the conference leadership: the 
Mexican hosts took their role as conve-
ners very seriously, with involvement at 
the highest level. Because Mexico is both 
a developing country under the UNFCCC 
and a developed country in the OECD and 
other international structures, the Mexican 

delegation, under the capable leadership of 
Foreign Minister (and COP President) Patricia 
Espinosa, was able to help bridge some of 
the gaps between the developed countries 
like the United States and members of the 
European Union and developing countries 
like China and India.

Furthermore, the Mexican confer-
ence leadership made a concerted effort 
throughout the year to engage all the 
parties and make them feel as though their 
concerns were being heard. Transparency 
was a top priority throughout the negotia-
tions, making it easier for developed and 
developing country representatives to work 
on specific issues and holding open consul-
tations throughout the process. The results 
of their efforts are clear in the surprising 
progress made during the conference 
and set a high bar that the South Africans 
should try to clear in the lead-up to the 
17th COP, in Durban, South Africa. 

The Once and Future Process 
Prior to Cancun, many thought that it could 
be a bit of a Waterloo for the UNFCCC: if 
sufficient progress wasn’t made, parties 
would lose faith in the process and poten-
tially look for alternative avenues to address 
action on climate change. The success of 
the Cancun negotiations, however, appears 
to have reinvigorated enthusiasm for pursu-
ing climate goals within the confines of the 
UNFCCC, with all its benefits and drawbacks.

STAFF PERSPECTIVES ON CLIMATE POLICYMAKING

10

Hindsight and Foresight: 
Looking Back on Cancun  
and Forward to Durban
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One clear obstacle is simply the fragil-
ity of the process. Unhappy parties can 
easily throw a wrench in the system, as was 
shown in Copenhagen when five nations 
(Bolivia, Cuba, Sudan, Nicaragua, and 
Venezuela) blocked the official adoption 
of the Copenhagen Accord because they 
felt it was developed without the proper 
level of transparency. Bolivia made a similar 
move this year by opposing the agreements 
reached in Cancun, though this time it did 
so alone. 

In an unprecedented move, Espinosa, the 
COP president, moved to adopt the agree-
ment despite Bolivia’s protestations, saying 
that consensus does not give a single coun-
try veto power over the other 193 nations. 
Unfortunately, there are no guarantees that 
such bold moves in the name of progress 
will happen in the future. Overruling one 
is much easier than overruling a few, so by 
rallying a couple more countries to its side, 
Bolivia could still torpedo the process in the 
future.

Despite the positive advancements on 
many fronts, there was little movement on 
mitigation actions, which have often served 
as the Achilles' heel in these proceedings. 
The successes of Cancun will likely again 
ratchet up the pressure to tighten mitiga-

tion actions in Durban. In the same vein, 
nations officially recognized not only the 
need to keep long-term increases of global 
average temperature below 2°C, but also 
that their current commitments will not do 
the job. 

The call for more emissions cuts will grow 
louder leading up to Durban, but there’s 
scant evidence that the UNFCCC process 
can actually generate greater reductions. 
Countries will offer what is economically 
and politically feasible, not necessarily what 
is best to ensure a less than 2°C increase. 
The world may have to look to other 
mechanisms for more aggressive emissions 
reductions.

Kyoto Is Dead, Long Live Kyoto 
The Kyoto Protocol (KP) used to be the 
world’s best chance to slow climate 
change. These days, it represents one of the 
biggest obstacles to a global agreement on 
emissions reductions. For example, Japan 
announced early on that it has no inter-
est in continuing as a party after the first 
phase expires in 2012. Canada, Russia, and 
Australia quickly followed suit. Now only 
the EU and a couple of outlying countries 
such as Norway are still willing to extend 
the KP, meaning that less than 20 percent 
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Kyoto Protocol/Long-Term  
Cooperative Action
The issue: The extension of the Kyoto Proto-
col (KP) beyond 2012 was a heated issue 
toward the end of the Cancun negotiations. 
Japan, supported by Russia and Canada, 
refused to sign on to future commitments 
under a framework that did not require 
the same from economies such as China 

12

Cancun did not turn out to be “the beacon 
of hope” that UNFCCC Executive Secretary 
Christiana Figueres wished for, but accord 
was reached on several key points that 
may lead to a signed agreement in 2011 in 
Durban, South Africa. To read more on the 
Cancun “package” of policy recommenda-
tions, visit www.rff.org/weathervane.

12

of global emissions will be covered in the 
second phase. 

Despite the protocol’s obvious ineffec-
tiveness, developing countries will not let 
it die because it legally binds developed 
countries to make set emissions cuts and 
encourages developed countries to pay 
developing countries for clean energy proj-
ects. In Cancun, negotiators did what they 
often do with tough problems—they agreed 
to talk about it later. Although the KP issue 
did not sabotage this COP, it’s sure to be an 
issue in South Africa. The developing world 
has said it will not accept anything less than 
a continuation of the KP, and much of the 
developed world is digging in against it.

The fact is that the KP is no longer a 
useful mechanism for international action. 

It is a top-down system that commands 
parties to meet binding, inflexible targets, 
and most developed nations, dealing with 
shaky economies and shifting political 
dynamics, have no stomach for such an 
inflexible system. They also are not willing 
to self-inflict pain in the name of emis-
sions reductions while growing emitters 
like India and China lack similar constraints. 
The way forward will be for countries to 
make pledges based on their economic 
and political realities, as was set up in the 
Copenhagen Accord. The KP debate will 
likely cause a few blow-ups in the next 
year, and while it may stumble forward into 
some form of a second phase, it’s on its last 
legs.  – Daniel Morris 

Can the Cancun “Package” 
Lead to a Signed Agreement 
in Durban?
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gest economic competitor, while China 
insisted on technology transfer in order to 
help lower its emissions. 

The result: A technology mechanism was 
established. Instead of direct transfer of 
technology, the system will set up networks 
that will help facilitate preparation of proj-
ects and innovation. A Technology Execu-
tive Committee will oversee the Climate 
Technology Centre and Network, which will 
manage the regional hubs of technology 
development.

Technology sharing in regional hubs will 
help to subdue the politics of transferring 
technology from developed to develop-
ing countries. Also, for those who argue 
that technology transfer hinders domestic 
innovation in the receiving country, this 
may help foster and facilitate development 
of technology. 

Adaptation 
The issue: After Copenhagen, parties were 
on the same page about an adaptation 
framework and acknowledged the need for 
an adaptation fund. Progress and details 
were left to be dealt with in Cancun. 

The result: Parties established the Cancun 
Adaptation Framework, under which the 
Subsidiary Body on Implementation will 
help developing countries implement plans 
at the national level. This involves both 
financial and technical support. An Adapta-
tion Committee will eventually be estab-
lished, and much work remains to be done 
on the composition of that committee. 

These are positive steps, to be sure, 
but there is still nothing in the framework 
that addresses how adaptation funding 
or support will be allocated. But now it is 
possible for future details to be worked out. 

REDD
The issue: Coming into Cancun, the issues 
with reducing emissions from deforesta-

and India. Also, the issue of measurement, 
reporting, and verification (MRV) between 
China and the United States remained 
unsettled. 

The result: “There’s always next year.” The 
extension of KP will be dealt with in Durban 
this year.

One long-standing, critical problem—the 
need for a global goal of limiting emissions 
increases to 2°C—was finally addressed in 
Cancun. Non–Annex I countries’ emissions 
reductions will be recognized, and they 
are to publish progress reports every two 
years to a registry. Those that are receiving 
international support and financing will be 
under international MRV. Those submitting 
at a domestic level will be subject only to 
international consultation. 

Annex I countries will report their prog-
ress every year and will continue to use 
market mechanisms in order to achieve the 
recognized targets. Also, a global emissions 
reduction target and emissions peak will be 
decided upon in Durban. 

Reporting emissions was a sticking point 
between the United States and China. A text 
that involves regular reporting of emissions 
from developing countries will help bridge 
this gap. However, international MRV will 
happen only if China receives international 
finance and support, which is not likely to 
happen. Consequently, China doesn’t need 
to submit its reports to international verifi-
cations. Whether Japan, Russia, and Canada 
will sign on to the Kyoto Protocol in Durban 
remains in question. A lot can happen in a 
year, but this will no doubt continue to be a 
sticking point.

Technology Transfer
The issue: Technology transfer often became 
a political issue in Cancun because the 
United States and China have long been 
at odds on this matter. The United States 
didn’t want to give technology to its stron-
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supposed to be the arena for a stronger 
commitment and framework for REDD+. 
While that framework is now established, 
it still leaves many questions unanswered, 
especially regarding market mechanisms.

As details were hammered out in the 
final hours, negotiators were at least “still 
on speaking terms,” according to various 
EU reports. Given the differences in this 
COP, the agreement was a success despite 
overall doubts that the UNFCCC was the 
right forum to produce an international 
agreement. The Cancun Package may not 
be perfect, but it does set up some specific 
points that can be dealt with in 2011. 
  – Lynann Butkiewicz 

14

tion and forest degradation (REDD) were 
whether market forest mechanisms would 
be established in REDD+ (a broad concept 
developed by the UNFCCC to encompass 
REDD activities and broader forest conser-
vation, enhancement, and management) 
and whether there would be a continua-
tion of the language from REDD that was 
addressed in Copenhagen. 

 The result: The Cancun Package estab-
lished a broad international framework to 
reduce emissions from deforestation, with 
the need for developing countries to estab-
lish national plans. REDD+ market mecha-
nisms will be discussed in Durban.

In Copenhagen, consensus was essentially 
reached on deforestation, and Cancun was 

Forget Me Not: Our Annual 
Reminder That Global Climate 
Is Changing

Cancun was a huge success by at least one 
measure—that which is the least discussed 
but arguably the most important of all.

 It was the world’s annual reminder that 
the global climate is changing, and that the 
geophysics of warming are not waiting for 
governments to make up their minds about 
a response. As a reminder, it was highly 
effective. Newspapers, broadcasters, maga-
zines, websites, and blogs around the world 
took notice. They sent correspondents to 
the United Nations’ 16th Conference of the 
Parties (COP) in Cancun. They ran stories 
on the science. They described the politics. 
They explored the possibilities.

In that context, the latest numbers from 
NASA’s Goddard Institute for Space Studies 
received a good deal more attention than 

they otherwise might have:  “Record high 
global 12-month running mean tempera-
ture for the period with instrumental data 
(i.e., since 1880) was reached in 2010.”

 For most of the world’s citizens, the labo-
rious explanations of deals on deforestation, 
green funds, and carbon measurement are 
a blur. What remains is a clear sense that 
profound change is already under way, and 
we—all of us, not necessarily waiting for our 
national governments—need to do some-
thing about it. 

The annual reminder has an effect, and 
not just at street level among ordinary 
citizens. With a meeting like Cancun coming 
up, even in authoritarian governments, 
presidents and prime ministers may feel a 
sudden need to be briefed on the tiresome 
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and complicated subject of climate change. 
Suddenly finance ministers, foreign minis-
ters, and agriculture ministers call in the 
experts to prepare them for questions from 
on high. Is it true that the coastal cities are 
in danger, and how serious are these hints 
that the pattern of precipitation is changing?

World opinion is an amorphous and 
unreliable factor in policymaking. It fades 
and shifts rapidly, as one crisis succeeds 
another. But in dealing with many issues, 
it’s crucial, particularly when effective action 
requires a number of sovereign countries 
to take collective action. For all of its faults, 
the UN process has somehow managed 
to establish its climate change conference 
as an annual affair attracting nearly every 
government on the planet, every politician 
who wants to have standing on the matter, 
every environmental organization and 
corporation that wants to be heard. Crowds 
attract attention, and for 10 days every year, 
the climate is big news. 

If you think, as increasing numbers of 
students of climate policy do, that success-
ful action will be from the bottom up, world 
opinion will be a decisive factor. Bottom-up 
means that policy won’t be set by grand 

documents that everybody signs. It means 
that effective action starts by cities and 
states taking action while the national 
government remains in a deadlocked quar-
rel. And it means action starting, as in China, 
with a national government protecting its 
own interests but absolutely unwilling to 
accept any international authority infringing 
on its sovereignty.

For Americans, and perhaps for citizens 
of other developed countries, conferences 
like Cancun also carry a moral message that 
tends to be forgotten in the off-season. 
For Americans, it’s easy to think of climate 
change in terms of the number of hot days 
every August and the number of hurricanes 
in the Gulf of Mexico. The UN’s annual 
conference is an occasion where the small 
and poor countries have a chance to seize 
the microphone and remind the great 
powers of their plight. As the climate chang-
es, it won’t be Americans who are likely to 
bear the most severe burdens. It will be 
very poor people living on low-lying land, 
unprotected from a rising sea. These confer-
ences confront Americans, however briefly, 
with questions of how long they want to 
continue their quarrels over carbon taxes at 
the expense of, for example, Bangladesh.

The UN process is far from ideal. It looks 
increasingly as though the Kyoto Protocol, 
with its emphasis on legally binding treaties 
enforcing reductions in emissions of green-
house gases, is a blind alley and unlikely 
to be renewed in anything like its present 
form. It’s more than possible that these 
UN conferences, with nearly 200 member 
governments all demanding a hearing, will 
not be the locus of the major decisions. But 
the politics of climate change are daunt-
ingly difficult, and without the UN’s endless 
meetings and continuous jostling over 
choices and, above all, the annual jambo-
ree, any serious progress would be entirely 
unlikely.  – John W. Anderson G
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One major area of progress at the last round 
of global climate talks, held in December 
2010 in Cancun, Mexico, was the official 
adoption of a climate finance pledge by 
developed countries to mobilize $100 billion 
per year by 2020 in public and private 
funding for mitigation and adaptation in 
developing countries. A second was the 
establishment of an international Green 
Climate Fund that is expected to deliver a 
significant portion of this financing, which 
so far has mostly flowed through bilateral 
foreign assistance programs and multilateral 
development banks, like the World Bank.

While climate finance has been an impor-
tant part of prior United Nations climate 
negotiations, what happened in Cancun 
marks the first time a concrete number has 
been officially agreed on by all participants 
in the negotiations. Indeed, climate finance 
is one of the primary diplomatic tools at the 
disposal of developed countries for spurring 
action by developing countries and progress 
in climate negotiations. With this kind of 
support, developing countries can achieve 
green growth and emissions reductions by 
deploying clean energy, improving efficien-
cy, reducing deforestation, and adapting to 
climate impacts. 

Developing countries, however, see 
climate financing primarily from an equity 
standpoint. They believe that the largest 
historical emitters, developed countries, 
have the responsibility to assist them 
because of their disproportionate contribu-
tion to the climate problem. International 
climate finance—flows from the global 
North to the global South—reduces the 
cost of action in developing nations in 

ways that accelerate solutions and make 
outcomes fairer.

In the past, developed countries have 
conditioned international financial support 
for developing nations on the successful 
conclusion of new international climate 
agreements.  In the 2009 Copenhagen 
Accord, developed countries pledged to 
mobilize $100 billion per year by 2020 only 
if a global agreement could be negotiated. 
The breakthrough came in Cancun, where 
enough progress was made in other areas 
of the negotiations for developed coun-
tries to formally include this pledge in the 
conference’s outcomes. This step gives the 
$100 billion pledge official status as a part 
of the ongoing negotiations toward a new 
global agreement.

In exchange for this pledge, developed 
nations sought concessions from devel-
oping nations regarding “transparency,” 
the official shorthand for measurement, 
reporting, and verification. Their goal was 
for developing nations to provide enhanced 
reports on their greenhouse gas emissions 
and actions to reduce emissions, and be 
willing to discuss those reports with the 
international community. Only when devel-
oping nations agreed to these enhanced 
transparency procedures was the agree-
ment on financing able to move forward.

In addition to achieving diplomatic objec-
tives, by helping developing nations finance 
these reductions, developed nations can 
also help reduce the overall economic cost 
of achieving national and global emissions 
reduction targets. This is evident in analy-
ses of recent cap-and-trade proposals by 

Climate Negotiations  
and International Finance
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the U.S. Environmental Protection Agency, 
which consistently found that allowing 
international offsets—a form of climate 
finance—substantially reduced the cost of 
these proposals.  

Beyond Transparency
The Cancun agreement on finance repre-
sents an important step forward, but 
unresolved questions remain about where 
the money will come from and where it 
will go. While some international climate 
funding is flowing now even before the new 
climate agreement is finalized, it is nowhere 
near enough to meet the Cancun pledge of 
$100 billion. To date, donor governments 
have made concrete pledges totaling $9 
billion per year for the period 2010–2012. 
Norway, with a population of only 5 million, 
has shown great leadership by negotiat-
ing separate pay-for-performance bilateral 
agreements with Indonesia and Brazil, 
worth over $1 billion each, to help two of 
the world’s largest emitters reduce their 
deforestation.  

Moving forward, developed countries 
will need to figure out how they are going 
to increase these modest sums toward 
their share of the $100 billion pledge and 
make the political case domestically that 
these investments are worthwhile during 
a time of concern about budget deficits. 

Also, there has been some disagreement 
over what investments would be counted 
toward the $100 billion. For example, there 
are concerns that offsets such as those in 
the EU Emissions Trading System could 
be counted toward mitigation pledges by 
both developed and developing countries, 
obscuring progress on global emissions 
targets. New sources under consideration 
include fees on fuels used in international 
civil aviation and shipping, and increasing 
World Bank and other development bank 
lending for clean energy.  

Where Will the Money Go? 
At a basic level, climate finance can support 
a broad range of projects. In the energy 
sector, climate funds are going toward the 
higher upfront and ongoing costs of renew-
able energy projects as compared with 
traditional fuels, through mechanisms such 
as the World Bank’s Climate Investment 
Funds. Support is also flowing to a diverse 
range of climate-friendly activities, such as 
programs to deploy compact fluorescent 
light bulbs in Bangladesh, build the capacity 
of domestic energy-service companies in 
China, and introduce bus and rapid transit 
systems to new countries.

In the forest sector, financing could be 
dedicated to building institutional capacity 
to implement forest-sector policy reforms Co
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or developing deforestation measurement 
and monitoring systems, or be delivered as 
direct payments based on emissions reduc-
tions achieved.

Financing for climate adaptation also 
serves a variety of needs, including the 
protection of urban areas from rising sea 
levels, the development of flood- and 
drought-resistant crops, and the creation 
of new insurance products that could help 
protect vulnerable people from an increased 
rate of natural disasters that some expect 
will come with rising temperatures.

How Will the Money Be Allocated? 
In some cases, a country may provide 
financing for certain types of projects in 
other countries. The “pay-for-performance” 
approach included in the Norway-Indonesia 
and Norway-Brazil agreements is a relatively 
new model for delivering climate financing, 
with the funding flowing from government 
to government only after deforestation and 
emissions actually decline. In other cases, 
private organizations could contract with 
one another to provide financing for an 
emissions reduction or abatement. A third 
possibility is that a centralized institution 
would receive investments and choose 
projects in which to invest.

How to Ensure Funding is Spent  
Efficiently and Effectively?  
This will be essential both to maintaining 
political support for funding in developed 
countries and for getting the largest emis-

sions reduction impact for a given amount 
of financing.  Institutions that currently 
deliver climate financing—including 
bilateral foreign assistance programs and 

international development banks—currently 
follow their own standards for reporting 
and measuring outcomes. The Cancun 
Agreements called for the development of 
common reporting frameworks on interna-
tional climate finance for the international 
community, with specifics to be fleshed out 
over the coming year.

Indeed, in 2011 the discussion is likely 
to focus more on designing the institu-
tional structure for the Green Climate Fund 
that was established in Cancun and the 
other international processes that create 
transparency in the delivery of climate 
finance. The Cancun Agreements created 
a transitional committee for the fund that 
is supposed to deliver recommendations 
on the fund’s design to the United Nations 
climate change conference in South Africa 
in the fall of 2011. Countries will grapple 
with issues such as the nature of member-
ship on the fund’s governance board, the 
method for developing countries to access 
funding, and what types of projects or 
programs will be prioritized. Debates over 
fund governance are likely to stretch on for 
several years, however, potentially delaying 
the critical task of mobilizing and delivering 
urgently needed funding.  –Nigel Purvis 
and Andrew Stevenson

The Cancun agreement on finance represents an 
important step forward, but unresolved questions 
remain about where the money will come from and 
where it will go. 



The call for change in national energy policy 
isn’t new; it is a concern expressed by 
generations of American leaders on both 
sides of the political spectrum. A number of 
solutions have been proposed—and indeed, 
a number of important pieces of energy 
legislation have been passed over the last 
40 years. But so far, as a nation we’ve been 
unable to find the right blend of political 
consensus and effectiveness to lead us to 
pass truly comprehensive energy legislation. 

Many considered 2009 a turning point 
in the debate on national energy policy. In 

June of that year, the House of Representa-
tives narrowly voted in favor of enacting 
a far-reaching cap-and-trade program to 
stem carbon dioxide (CO2) emissions in the 
United States—a program that would have 
had ripple effects on energy consumption 
throughout the economy. 

Over the next 14 months, the Senate 
debated its own version of cap-and-trade 
legislation. By August 2010, however, it was 
clear that any equivalent to the House’s 
Waxman-Markey bill was dead. Today, 
therefore, we’re back to discussion and 
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debate, if not to square one. 
So where do we go from here? That is 

the very question addressed by a recent 
RFF report—Toward a New National Energy 
Policy: Assessing the Options. The study was 
carried out in conjunction with the National 
Energy Policy Institute with support from 
the George Kaiser Family Foundation. 

We began by asking a variety of ques-
tions: What policy options are available 
on a national scale to help reduce U.S. 
dependence on oil and curb our CO2 emis-
sions? How successful are those policies in 
obtaining these reductions? How much do 
such options truly cost? And how do they 
compare to each other in terms of cost 
per barrel of oil reduced, or cost per ton of 
carbon reduced?

A significant challenge was answering 
these questions in a consistent fashion 
across a range of different policies. To 
do this, we employed one of the study’s 
distinctive features: the use of a single 
model (EIA’s National Energy Modeling 
System, modified by RFF) for examining 
all policies, allowing for apples-to-apples 
comparisons. We also focused explicitly on 
policy instruments (rather than on technol-
ogies, as have many previous studies), and 
employed the concept of welfare costs to 
examine the true societal cost of policies. 

Policies Studied
The study covered about 30 individual poli-
cies in a variety of sectors, largely focused 
on the transportation sector (for reducing 
oil) and the power sector (for reducing CO2 
emissions). (See lists on page 21.) Most of 
the low-cost options for reductions can be 
found in these two sectors.

Within those broad sectors, we looked 
at a range of policy instruments, from 
subsidies to standards to pricing systems. 
We then combined these individual policies 
in various ways to illustrate the effect of 

policy portfolios that work on more than 
one margin. 

Lessons Learned
Pricing is both an effective and  
cost-effective solution. 
The pricing policies we examined—includ-
ing oil and carbon taxes, gasoline taxes, and 
cap-and-trade programs—cost the least 
per ton or barrel reduced, and generally 
lead to the greatest reductions in oil or CO2. 
This came as no surprise to the research 
team, as economic theory suggests that this 
should be the case. But as is apparent in the 
contentious debates in the Senate this year 
over cap-and-trade legislation, pricing poli-
cies face significant—and many would say 
currently insurmountable—political hurdles 
in the United States. So what other relative-
ly effective options are available to us? 

Much of the post-cap-and-trade discus-
sion in Congress has focused on some vari-
ety of portfolio standards, which mandate 
that a certain portion of energy be gener-
ated from renewables or other clean energy 
sources such as nuclear. We modeled a 
variety of these standards with various 
stringencies and levels of coverage. 

Portfolio standards can be effective, espe-
cially if defined broadly. 
The broadest standard considered in our 
report is known as the Clean Energy Port-
folio Standard–All, or CEPS–All. Of the indi-
vidual portfolio standard policies, CEPS–All 
achieves the greatest aggregate CO2 reduc-
tions—7,632 million tons over the 2010 to 
2030 projection period. Nonetheless, this 
reduction is only 62 percent of that found 
under our Central Cap-and-Trade policy, 
because CEPS–All only covers electricity 
generation and does little to reduce overall 
electricity demand. CEPS–All is relatively 
low-cost at $15 per ton of CO2 reduced, but 
when compared to a cap-and-trade policy 
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CENTRAL CAP-AND-TRADE  
(C&T) POLICIES 
C&T Excluding the Transportation Sector

C&T with Greater Offset Availability

C&T with No Offset Availability

C&T with a Less Stringent Cap

Carbon Tax

ENERGY EFFICIENCY POLICIES
Building Codes–Residential Sector

Energy Efficiency (EE) Standards 

(Waxman-Markey bill)

Energy Efficiency Standards 

(Waxman-Markey bill)–High 

Tech Assumptions

Geothermal Heat Pumps–Loan

Geothermal Heat Pumps–Subsidy

RENEWABLES POLICIES
Renewable Portfolio Standard (RPS)

Clean Energy Portfolio Standard

Clean Energy Portfolio Standard incl.

Natural Gas

Renewables and Incremental Natural

Gas Portfolio Standard

Clean Energy Portfolio Standard–All

(CEPS–All)

C&T + RPS

Carbon Tax + RPS

TRANSPORTATION POLICIES
Phased Oil Tax

Oil Tax

Gasoline Tax

More Stringent CAFE standards 

(Pavley CAFE)

High Feebate

Very High Feebate

Hybrid Subsidy

Pavley CAFE + Gasoline Tax

Phased Oil Tax + High Feebate 

+ Hybrid Subsidy

POLICY COMBINATIONS
Oil Tax + Carbon Tax

Oil Tax + Carbon Tax + EE Measures

Regulatory Alternatives 

Blended Portfolio of Policies 

NUCLEAR POWER:  
LOAN GUARANTEE
6.5 GW New Nuclear Capacity by 2020

17.3 GW New Nuclear Capacity by 2020

NATURAL GAS VEHICLES
LNG Truck Mandate

CARBON PRICING POLICIES
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scaled to achieve the same level of CO2 
reductions, we find that CEPS–All costs are 
68 percent higher.

For significant oil reductions, target the 
least efficient vehicles. 
Our research shows that a limited number 
of policy options make a significant dent 
in oil consumption; even our Phased Oil 
Tax and Gasoline Tax policies reduce oil 
consumption by only 1.5 and 0.8 million 
barrels per day, respectively, in 2030. 
One additional option did look promis-
ing, however: investing in converting the 
nation’s heavy-duty trucking fleet to run 
on liquefied natural gas rather than diesel. 
Because heavy-duty trucks cover so many 
miles at such low fuel economy, progressive 
conversion of the fleet away from diesel can 
reduce oil consumption by an estimated 2.2 
million barrels per day in 2030. 

Energy efficiency policies have significant 
promise but need further study. 
Energy efficiency policies are often promot-
ed as the least-cost method for reducing 
emissions—and some are even touted 
as free. Under certain assumptions about 
so-called hidden costs and market failure, 
many of the energy efficiency policies we 
examined do actually result in cost savings; 
at the same time, emissions reductions 
were small. Nonetheless, we identified some 
promising, cost-effective options—particu-
larly the use of loans (with subsidies on 
interest) instead of investment subsidies—
for encouraging the adoption of energy-
efficient technologies. 

Finally, policies must be blended in smart, 
strategic ways. 
Our study highlights the fact that not 
all policies complement each other. For 

example, we modeled a Hybrid Subsidy 
combined with a more stringent fuel econo-
my standard and found that the addition of 
the subsidy did little to reduce CO2 emis-
sions above the increased standard alone, 
but substantially increased cost. 

This lesson was also apparent in the 
portfolios of policies we examined, which 
were designed to reduce both oil use and 
CO2 emissions. Putting together policies that 
work on different margins results in greater 
reductions, and can alleviate some of the 
redundancies and extra costs described 
above. 

For example, in one of our combina-
tions, we blended pricing policies on oil 
and carbon with tighter energy efficiency 
standards for vehicles and buildings. The 
pricing policies encourage reductions in 
overall consumption, while the efficiency 
policies maximize utility of the resources 
that are consumed. 

Two of our four combinations met our 
targeted reduction in CO2 emissions (with 
another coming very close), and nearly all 
met the oil target. Welfare cost of these 
combinations per capita ranges from $48 to 
$117 per year—a relatively modest amount 
for a significant reduction in the two 
commodities we examined. 

Where do we go from here? Most signs 
point to a pause in U.S. comprehensive 
energy policy over the near term, as the 
House and Senate focus on other pressing 
economic and social issues. But the discus-
sion continues on a range of individual 
policies, several of which may have traction 
over the next few years. Our report provides 
a road map for which of those may be most 
effective and cost-effective, how policy 
design can maximize that effectiveness, and 
how policies can be blended in comple-
mentary ways.    

Visit www.rff.org/resources177.Hayes for additional readings. ➜
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The United States imports roughly two 
thirds of its oil from other countries. The 
remaining third comes from domestic 
sources and 30 percent of that came from 
offshore production (prior to the May 2010 
moratorium on drilling), a figure that is 
projected to grow over the next 20 years. 
Clearly, domestically produced oil provides 
a social value—both in the energy content 
that consumers use to power their vehicles 

everyday as well as in reducing our nation’s 
dependence on oil imports. But oil drill-
ing also poses serious risks to workers, the 
environment, and the community.

The April 2010 Deepwater Horizon oil spill 
released an estimated 200 million gallons 
of oil in the Gulf of Mexico and is likely to 
be the single most costly oil spill off the U.S. 
coast. In August 2010, the National Commis-
sion on the BP Deepwater Horizon Oil Spill 
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and Offshore Drilling asked RFF’s Center 
for Energy Economics and Policy (CEEP) to 
conduct a series of studies that would help 
inform the commission’s investigations 
and recommendations. RFF was not asked 
to assess the technical causes of the spill; 
instead, our task was to help identify poten-
tial improvements in industry and govern-
ment practices to reduce the risk of future 
catastrophic spills. 

We quickly assembled a team of experts 
with significant experience in risk assess-
ment, regulatory and cost–benefit analy-
sis, government enforcement, and the oil 
industry to tackle important questions such 
as: Are deepwater wells inherently riskier 
or might this incident simply have been 
caused by an outlier firm? What incen-
tives to prevent a catastrophic spill faced 
the industry prior April 2010? Are there 
economic or legal barriers to instilling a 
safety culture in the drilling industry? Do 
government regulatory agencies have the 
right tools to assess the risks of catastrophic 
spills? Are government enforcement efforts 
up to the challenge? Are proposed industry 
efforts to prepare for future catastrophic 
spills adequate?

In addition to our own research and 
analysis, RFF staff interviewed and met with 
members of the commission, current and 
former government officials, and numerous 
industry representatives. As a result, RFF 
researchers formulated a series of find-
ings and recommendations to improve the 
safety of future oil drilling operations. 

The articles in this special issue of 
Resources explore various aspects of those 
findings and pose additional questions for 
the future of the industry. One of the key 
findings was the need to provide stronger 
incentives for industry to invest in safety, 
risk-reduction, and containment technolo-
gies. A second important finding was the 
need to reform regulatory structures to 

adapt to deepwater drilling risks. Finally, our 
researchers identified the need to strength-
en the oversight capacity of institutions 
involved in offshore drilling. 

Highlights of this work are on page 25, 
and the full set of papers and recommen-
dations is available on the RFF website at 
www.rff.org/deepwaterdrilling. Moving 
forward, RFF seeks to expand on this body 
of work to provide additional context for 
policymakers concerned about the future of 
offshore oil drilling in the United States.
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Instilling a Stronger Safety 
Culture: What Are the 
Incentives?  Linn and 
Richardson - page 30

�

RISK ASSESSMENT

Managing the Risks of 
Deepwater Drilling 
Kousky - page 34

�

RISK ASSESSMENT

Preventing O�shore Oil 
Spills Cooke, Ross, and 
Stern - page 37
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RISK MANAGEMENT

Managing Environmental, 
Health, and Safety Risks: 
A closer look at how three 
federal agencies respond
Scarlett, Fraas, Morgenstern, 
and Murphy - page 38

� �

THE NEXT BATTLE

Containing Future Major 
Oil Spills Cohen, Macauley, 
and Richardson - page 44

� � �

Preliminary Empirical 
Assessment of O�shore 
Production Platforms in 
the Gulf of Mexico 
Muehlenbachs, Cohen, 
and Gerarden

�

Precursor Analysis for 
O�shore Oil and Gas 
Drilling: From Prescriptive 
to Risk-Informed 
Regulation Cooke, Ross, 
and Stern

�

Risk Management 
Practices: Cross-Agency 
Comparisons with 
Minerals Management 
Service Scarlett, Linkov, 
and Kousky

�

Understanding the Costs 
and Bene�ts of Deepwa-
ter Oil Drilling Regulation 
Krupnick, Campbell, Cohen, 
and Parry

� � �

Deepwater Drilling: Law, 
Policy, and Economics of 
Firm Organization and 
Safety  Cohen, Gottlieb, 
Linn, and Richardson

� �

Managing Environmental, 
Health, and Safety Risks  
Scarlett, Fraas, Morgenstern, 
and Murphy

� �

Organizational Design for 
Spill Containment in 
Deepwater Drilling 
Operations in the Gulf of 
Mexico: Assessment of the 
Marine Well Containment 
Company (MWCC) 
Anderson, Cohen, Macauley, 
Richardson, and Stern
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Strengthen the oversight capacity 
of institutions involved in 

o�shore drilling.

• Establish and maintain a strong safety 
culture industry-wide.

• Implement third-party reviews of safety 
and risk management activities.

• Consider a broader mission and 
governance for industry-wide 

containment activities.

Provide stronger incentives for 
industry to invest in safety, 

risk-reduction, and response 
and containment technologies.

• Raise liability caps to reflect the 
risks posed by deepwater drilling. 

• Establish commensurate financial 
responsibility requirements.

• Require third-party insurance to 
increase external monitoring.

• Develop risk-based premiums if 
insurance pools are used. 

Reform regulatory structures to adapt to 
deepwater drilling risks.

• Improve risk-assessment 
methodologies and establish clear thresholds.

• Increase the use of 
performance-based risk management and 

cost–benefit analysis.

IN THIS ISSUE KEY RECOMMENDATIONS ON THE WEB

How to Read This Chart This chart shows how the articles in this special issue—and the discussion papers that they are 
based on—correlate to these Key Recommendations. You can find much more at  www.rff.org/deepwaterdrilling.
u= Strengthen Incentives  l= Reform Regulatory Structures  n= Strengthen Oversight

http://www.rff.org/publications/pages/publicationdetails.aspx?publicationid=21423
http://www.rff.org/Publications/Pages/PublicationDetails.aspx?PublicationID=21434
http://www.rff.org/Publications/Pages/PublicationDetails.aspx?PublicationID=21433
http://www.rff.org/Publications/Pages/PublicationDetails.aspx?PublicationID=21419
http://www.rff.org/Publications/Pages/PublicationDetails.aspx?PublicationID=21422
http://www.rff.org/Publications/Pages/PublicationDetails.aspx?PublicationID=21421
http://www.rff.org/Publications/Pages/PublicationDetails.aspx?PublicationID=21420


Simply put, ultra-deepwater production is 
both more complex and riskier. 

For example, moving from a water depth 
of 500 feet to 5,000 feet increases the 
annual probability of a reported incident 
from roughly 10 to 70 percent. This finding 
holds even if the analysis is restricted to the 
top 10 oil producers in the Gulf. Although 
the analysis does not suggest that the water 
depth itself is the cause of increased inci-
dents, it does reinforce the suspicion that 
drilling at increased depths results in greater 
technical challenges and, therefore, may 
require novel approaches to industry opera-
tion and government regulation.   

Deepwater Drilling Is Riskier 
To determine if deepwater drilling is riskier, 
my colleagues Lucija  Muehlenbachs, Todd 
Gerarden, and I examined data on over 
3,000 fixed offshore oil platforms in the Gulf 
of Mexico and reported on the impacts of 
offshore production, such as fire damage, 
injuries, pollution, and related conse-
quences in our paper, “Preliminary Empirical 
Assessment of Offshore Production Plat-
forms in the Gulf of Mexico.”

What our findings show is the probability 
of a company-reported incident increases 
with water depth, even after controlling 
for levels of production, facility complexity, 
company in charge, and distance to shore. 
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FURTHER THOUGHTS FROM MICHAEL PORTER AND WILLIAM REILLY  

ON THE FUTURE OF DEEPWATER DRILLING

Michael Porter and William Reilly discussed long-term strategic is-
sues related to the future of deepwater drilling at a seminar in January, 
celebrating the 20th publication anniversary of Porter’s seminal article, 
“America’s Green Strategy,” which established the Porter Hypothesis. For 
more on the event, see page 07. (This text is from the event transcript.)

Michael Porter:
The questions are how do we get the safest use of offshore energy 
resources at the minimum added cost to business? And how can we in-
novate while developing those resources? Can we advance the technol-
ogy in ways that improve safety, but without increasing costs, by using 
better technology, methods, and processes? 

Step one would be to start intensively collecting data, tracking per-
formance, and measuring the environmental impact and the environ-
mental record. Some of that is probably going on now in the industry. 
But ultimately we ought to be focused on the outcome, which is good 
safety performance, not on specifying certain steps that companies 
have to go through. 

William Reilly:
The tendency of our government apparatus—and certainly the Bureau 
of Ocean Energy Management, Regulation and Enforcement—is to 
prescribe in ever more detail how things should be done: how negative 
pressure tests should be conducted, where centralizers fit in, and all 
that sort of thing. 

The great fear I have looking at the situation is that it will only be ef-
fective for three to five more years. But if you see the dynamic devel-
opment of that industry, and the dynamism it took to go 5,000 feet 
down—now they’re going 10,000 feet down; three rigs are being made 
for that—one worries that those regulations will quickly be out of date. 
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An Economist’s  

View of the Oil Spill from 

Inside the White House
Joseph Aldy

Early on the morning of April 21, 2010, a 
BP official called to alert me that a Gulf of 
Mexico rig under contract to BP suffered a 
major blowout, was still on fire, and some 
of its workers were missing. He asked me to 
inform White House senior staff about the 
incident as soon as possible. By the next day 
(ironically, Earth Day), the Deepwater Hori-
zon sank to the bottom of the Gulf, senior 
administration officials briefed President 
Obama in the Oval Office, and, among many 
tasks, the White House economic team 
began working to understand and develop 
measures to mitigate the spill’s economic 
risks and to identify ways to reduce future 
oil spill risks.

Understanding and Mitigating 
Economic Risks 
The initial assessment of the economic risks 
posed by the spill focused on vulnerable 
industries, such as fishing, tourism, as well 
as and vulnerable infrastructure, such as 
shipping channels and ports, oil pipelines 
and port facilities, and coastal industrial 
facilities. We also kept daily tabs on relevant 
futures, stock, and bond markets. Potential 
damages borne by the U.S. government, 
such as natural resource damages, were 
beyond the scope of our work. We compiled 
relevant economic data for Gulf-coast 
counties, such as weekly unemployment 
insurance claims, lodging vacancies, and 

vulnerable industries’ baseline employment 
and revenues. Given the spill’s impacts, the 
administration’s May legislative proposal 
focused on delivering assistance to the Gulf 
through small business loans, unemploy-
ment assistance for the self employed, and 
nutrition assistance.

The most effective way to mitigate the 
spill’s economic harm, however, would 
be for BP to compensate those bearing 
damages. There was significant uncertainty 
—in the Gulf, in Washington, and among 
BP’s investors—about BP’s willingness and 
ability to pay damage claims. By June, Gulf 
residents criticized BP’s claims process while 
BP’s market capitalization had fallen nearly 
$100 billion and its bonds traded as if they 
were junk. To resolve this uncertainty, the 
White House and BP agreed to create an 
independent claims facility and—to provide 
assurance to the public that funds would 
be available to compensate those harmed 
by the spill—a $20 billion escrow account, 
backed by BP’s U.S. assets (in line with our 
review of financial institutions’ estimates of 
spill damages, which were then in the range 
of $15 billion).  

Reducing Future Oil Spill Risks
The spill response made clear that neither 
the government nor industry had the tools 
to contain promptly a deepwater wild well. 
In his May 27 press conference, President 
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Obama suggested that an industry consor-
tium could develop technology to contain 
future deepwater spills. Such an approach 
could tap private sector technical knowhow 
and spread the costs of containment capac-
ity across the industry. In June, I hosted 
several meetings with oil companies to 
discuss filling this gap in response technol-
ogy and drawing lessons from the Marine 
Spill Response Corporation. In July, Chevron, 
ConocoPhillips, ExxonMobil, and Shell mobi-
lized significant resources to launch the 
Marine Well Containment Company, which 
has since integrated BP and its contain-
ment resources. To mitigate moral hazard, 
the consortium’s members could subject 
themselves to third-party, private-sector 
safety inspections coupled with incentives 
for maintaining safe drilling systems (for 
example, higher membership fees for poor 
safety reviews).

While we may be filling the technology 
gap on containment capacity, current law 
provides insufficient incentive for firms to 
mitigate the potential harm from offshore 
drilling by limiting liability to $75 million 
for damages. I coordinated our review of 
the liability policy and we could find no 
valid public policy justification for limiting 
liability—doing so simply subsidizes the 
oil industry and reduces safety incentives. 
I led the staff-level engagement with the 

Hill to develop legislation to remove this 
liability limit, which was made effective by 
the House-passed oil spill bill. In legislative 
discussions, some stakeholders supported 
mutual insurance to cover part of the 
liability for a future spill. Such insurance 
could further improve safety if it provided 
third-party, private-sector inspections of 
drilling operations to complement govern-
ment inspections.  

The BP Deepwater Horizon oil spill was a 
catastrophic event—11 lives lost, millions of 
barrels of oil spilled, a lost fishery and tour-
ism season, and half a billion dollars of capi-
tal in a heap on the seafloor. Remarkable 
innovations in technology have enabled 
economic extraction of hydrocarbons 
from previously infeasible environments, 
but have also introduced the prospect of 
catastrophe. Appropriate management of 
this risk requires technological innovation 
to contain a spill and efficient incentives 
so firms take the proper actions to prevent 
such a disaster from occurring again. 

Joseph Aldy, an RFF Fellow from 2005 to 2009, 
left RFF to serve as the special assistant to 
the president for energy and environment, 
reporting through both the National Economic 
Council and the Office of Energy and Climate 
Change. He is now a nonresident RFF fellow and 
an assistant professor of public policy at the 
Harvard Kennedy School.Co
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the Deepwater Horizon spill occurred 
because of a series of mistakes and 
risky decisions made by BP and its 

partner firms. But these events may not 
make up an isolated case—they may have 
been the product of an inadequate safety 
culture. A common narrative holds that it 
was acceptable at BP to increase the risk 
of a spill in order to reduce costs. This idea 
has permeated recent congressional hear-
ings. The National Commission on the BP 
Deepwater Horizon Oil Spill and Offshore 
Drilling has suggested that this lack of good 
safety culture was not unique to BP, stating 
that “failures in risk management … place 
in doubt the safety culture of the entire 
industry.” 

But just framing the industry as the bad 
guys is too simplistic. Oil companies don’t 
want to spill oil and have incentives not to, 
ranging from public relations damage to, 
perhaps above all, legal liability. The safety 
culture of companies and the industry as a 
whole depends on these incentives.

Current incentives may not be strong 
enough, however. Under existing federal 

Joshua Linn and Nathan Richardson

InStIllInG A StROnGeR SAFety CultuRe:

what are the  
incentives?

and state law, liability is capped at far below 
the level of damages from a major spill like 
the recent one, and though such caps are 
not always binding, they do matter. Oil spills 
cause a lot of damage to third parties and 
to the environment, and unless the law 
forces them to do so, firms that spill will not 
pay these costs. In economic terms, these 
costs are not internalized. Firms have no 
incentive to avoid external costs—and, as 
always, incentives matter. The Deepwater 
Horizon spill has focused scrutiny on these 
incentives. Are they adequate to push 
industry to prevent, contain, and clean up 
spills—and more broadly, to push firms to 
adopt a stronger safety culture?

Improving safety culture has costs and 
benefits to the firm. The costs involved may 
include increasing worker training and using 
more expensive designs and equipment 
that reduce risk. The benefits of a stronger 
safety culture to the firm and to the public 
include avoiding lost profits from worker 
injuries and spilled oil and gas, and the 
reduced risk of environmental damage. 

According to standard economic theory, 
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the social costs and benefits of strengthen-
ing safety culture should be internalized. 
But what policy measures can be taken to 
achieve this? 

Liability Cap: Minus or Plus
One potential prescription is to eliminate 
the liability cap. Estimates of the total 
damage from the Deepwater Horizon spill 
are in the tens of billions of dollars, while 
the federal liability cap for offshore facili-
ties is only $75 million. It is true that BP has 
waived this cap, and could in any case have 
been liable beyond it under federal law that 
eliminates the cap when gross negligence, 
willful misconduct, or a legal violation 
occurs, or under some state laws that do 
not impose liability caps. But federal and 
state caps do matter. If they did not, indus-
try would not fight for them. Increasing 
or eliminating caps would increase firms’ 
incentives to avoid spills as well as contain 
and clean them up.

Eliminating the federal liability cap does 
not, alone, provide sufficient incentives for 
safety culture, and it may not be feasible. 
Simply raising the liability cap is insufficient 
because smaller firms would declare bank-
ruptcy instead of paying the cost of even a 
moderate spill. 

Furthermore, it is also politically contro-
versial, in part because it would dispro-
portionately harm smaller firms. Some 
insurers have also claimed that it would not 
be possible to provide insurance in such a 
policy regime. Without evaluating the valid-
ity of these arguments, it is clear that there 
is considerable opposition to eliminating 
the liability cap.

Limitations of the Current Regime
We propose four recommendations that, 
together, would address these problems. 
First, a separate liability cap should be 
determined for each well, based on the esti-

mated worst-case discharge from the well. 
Firms must already estimate such a scenario 
in the permitting process. This information, 
combined with expert damages analysis, 
would generate a risk-based damages cap 
for each well. This approach would provide 
similar (probably identical) incentives to 
eliminating the cap altogether.

Our second recommendation addresses 
the bankruptcy issue by requiring firms to 
demonstrate financial responsibility up to 
the level of the cap. Currently, the maximum 
financial responsibility requirement for an 
offshore operation is $150 million, although 
it can be lower for some operations—a firm 
must have at least $150 million in assets 
or equivalent insurance to drill. A firm just 
barely capable of meeting this requirement 
would leave the public with a multibillion-
dollar bill for damage from a large spill. 
Small drilling firms therefore have insuf-
ficient incentive to adopt a strong safety 
culture, particularly in deep water. 

To ensure that social benefits are fully 
internalized, the financial responsibility 
requirement for a firm should be equal to 
the highest liability cap of any of its wells. A 
financial responsibility requirement also has 
the benefit of reducing the cost ultimately 
borne by the public in case of a catastroph-
ic spill.

Two more points are worth noting. There 
are arguments to be made for increasing 
financial responsibility above the liability 
cap to account for the possibility that a firm 
is responsible for multiple spills.  In addi-
tion, raising the requirement could prevent 
small firms from operating independently. 
One possibility that has been discussed in 
Congress is to allow small firms to enter an 
insurance pool. 

However, a poorly designed insurance 
pool could create a moral hazard problem, 
in which firms take greater risks because 
they are insured. Also, it is unclear why a 



properly run insurance pool would be more 
viable than individually obtained insur-
ance. If insurance pools are established, we 
recommend that premiums be risk based in 
order to reduce the moral hazard problem.

Our third recommendation is to require 
third-party insurance to fully cover finan-
cial responsibility requirements. Insurance 
would provide the additional benefit of 
third-party monitoring, which may serve as 
a useful complement to government moni-
toring. But it may be difficult for private 
insurance to cover such a large liability. One 
approach, suggested by the commission, 
would be to phase in the higher liability 
caps, giving the insurance industry time to 
adapt.

Our fourth recommendation is to intro-
duce risk-based drilling fees for the same 
reasons that we recommend risk-based 
insurance premiums. Under this policy, 
royalties, lease fees, or other regulatory fees 
for each operation would be calibrated to 
the level of risk. Auditors would determine 
the fees based on a firm’s demonstration 
that it meets or exceeds regulatory stan-
dards, as well as a firm’s safety record and 
the risk of the particular operation. 

There would be several advantages 
to this approach. Imposing large fees on 
poorly performing or risk-taking firms would 
provide strong incentives for firms to main-
tain excellent safety records and to meet or 
exceed regulatory standards. And, if liability 
remains capped at relatively low levels, 
basing fees on the riskiness of an opera-
tion would address the lack of incentives 
for firms to avoid excessively risky activity. 
There may still be a need for risk-based fees 

even if liability is uncapped or is set equal 
to the estimated social damages, depend-
ing on other regulation. Finally, setting the 
fees high enough would generate resources 
that could be used for government regula-
tion of deepwater drilling, which is likely to 
be stronger and more costly in the future. 
Moreover, the burden of these costs would 
fall more heavily on the riskier or more 
unsafe firms. 

Lucky This Time
The Deepwater Horizon spill demonstrated 
multiple levels of failure in industry and 
government. In particular, it focused atten-
tion on the limitations of the liability regime, 
which provides insufficient incentives for 

firms to reduce risk and adopt a strong 
safety culture. Although changes in indus-
try structure and government regulation 
may also be justified, providing appropri-
ate incentives would address a significant 
failure of current policy. 

The spill has also revealed a surprising 
lack of safety incentives. In addition, low 
liability and financial responsibility require-
ments allow small firms to operate. Had a 
small firm, rather than BP, been responsible 
for the spill, the public would have been left 
with a huge bill. In that perverse sense, we 
should perhaps consider ourselves lucky. 

Without policies to improve incentives, 
firms will continue to underinvest in safety 
culture. This makes another spill more 
likely—and the public may not be so lucky 
next time.   
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Had a small firm, rather than BP, been responsible for the 
spill, the public would have been left with a huge bill.
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The Deepwater Horizon incident last April 
brought the possibility of catastrophic oil 
spills to the public's attention. The nature, 
magnitude, and duration of the spill clearly 
demonstrate the need for a systemwide 
change in regulatory approach to effec-
tively address the low-probability risk of 
catastrophic spills. Considering these spills 
is important because they cause the major-
ity of damage. Spills greater than 1,000 
barrels account for only 0.05 percent of 
spills, but for nearly 80 percent of the total 
volume spilled. 

Federal regulatory agencies, like the 
Federal Aviation Administration and the 

Nuclear Regulatory Commission, have dealt 
effectively with low-probability, high-
consequence events through risk-based 
approaches. Their experiences can inform 
a shift away from prescriptive regulation 
and toward a risk-informed approach at the 
new Bureau of Ocean Energy, Management, 
Regulation and Enforcement (BOEMRE), 
the successor to the Minerals Manage-
ment Service (MMS), which was reorganized 
following the spill.

Estimating the Risk of Catastrophic 
Oil Spills
To assess the risks posed by oil spills, MMS 

Managing the Risks 
of Deepwater Drilling

Carolyn Kousky
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had used a model for regulatory analyses 
developed by the U.S. Geological Survey, 
including three steps—estimating the prob-
ability of an oil spill, simulating trajectories 
of spills to critical environmental resources, 
and combining the results of the first two to 
estimate the risk from potential oil activity. 
Modeling deepwater spills is a bit trickier 
due to the higher pressures and colder 
temperatures, but these complications have 
been addressed in modeling and validated 
with field experiments.

Modeling done for the Deepwater Horizon 
project estimated that the most likely size 
of a spill greater than 1,000 barrels was only 
4,600 barrels of oil, and the maximum spill 
would be 26,000 barrels over the 40-year 
life of exploration, development, and 
production activity on six leases, includ-
ing the one involved in the recent spill, the 
Macondo. However, the low probability of a 
catastrophic spill was not taken into consid-
eration; the Deepwater Horizon spill spewed 
almost 5 million barrels of oil. 

Because the USGS model is used in many 
aspects of the regulatory process, any 
concerns about it propagate through almost 
all oil spill analyses, such as those done 
for compliance with the National Environ-
mental Policy Act (NEPA). In many cases, 
it generated such low estimates that MMS 
could conclude there would be no signifi-
cant impact of drilling on the environment 
and so was able to rely on broad, planning-
stage NEPA analyses rather than additional 
site-specific analyses of environmental and 
other impacts.

MMS maintained and used historical 
data on oil spill occurrences to estimate 
the probability of a spill, and this partly 
accounts for the underestimations of 
catastrophic risk. Using historical data for 
low-probability, high-consequence events 
can be misleading. When risk analyses were 
calculated for the Macondo well, there had 

been no historical observations of cata-
strophic spills of the size experienced in the 
United States. Though a spill of this magni-
tude had not previously occurred in the 
Gulf, the probability of such an occurrence 
was not zero.

Risk modelers have developed methods 
to assess low-probability risks when there 
are not enough historical data to do so. 
One approach is called accident sequence 
precursor (ASP) analysis. Essentially, opera-
tors keep detailed records on “accident 
precursors,” or incidents in which one or 
more safety technologies or behavioral 
processes did not work as intended. With 
those data, engineers can compute the 
conditional probability that a precursor 
sequence of events could have gone on to 
catastrophic failure. Tracking and analyzing 
past performance to see where the opening 
steps to system failure are actually occur-
ring is central to improving their perfor-
mance. (See also Preventing Offshore Oil 
Spills on page 37.)

Lessons from Elsewhere:  
Tolerable Risk
Many agencies within the United States 
and abroad use a tolerable risk framework 
to guide regulatory actions. Under this 
approach, first developed in the United 
Kingdom by the British Health and Safety 
Executive for regulating nuclear power 
plants, risks are divided into three catego-
ries, as shown in the figure on page 38.

Unacceptable risks are those that are 
not allowed and, when identified, must be 
reduced. Acceptable risks are those that are 
sufficiently small that further risk-reducing 
actions are not necessary. Tolerable risks 
occupy the middle ground: for these risks, 
actions should be undertaken to reduce 
the risk to levels that are as low as reason-
ably practicable. The tolerable risk approach 
requires that quantitative thresholds be set 
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to demarcate acceptable, tolerable, and 
unacceptable risks. 

Different agencies have different methods 
for making this determination. As might be 
expected, thresholds will differ depend-
ing on whether the risk is for individuals, 
society, or project failure. They will also 
vary depending on the consequences. For 
example, thresholds for a risk of environ-
mental harm will likely be different from 
those associated with human health. 

Once thresholds are determined, regu-
lators will also need to determine what 
methods to use for determining whether 
a tolerable risk is as low as reasonably 
possible. One approach to making this 
determination is cost–benefit analysis, in 
which risk-reduction benefits are monetized 
and weighed against costs. Others include 
minimizing the worst-possible outcome, 
maximizing risk mitigation within a preset 
budget constraint, using multicriteria 
decision-analysis tools, or relying on assess-
ments of the best available technology 
for reducing risks. Whatever approach is 
chosen, the analysis should be redone peri-
odically to take account of changes in the 
technology or risk estimates.

A tolerable risk approach with quantita-
tive risk targets is quite different from the 
more historical, prescriptive approach taken 

by MMS, which specified technologies and 
practices. A prescriptive approach to risk 
management can be problematic: 

 » Regulations may lag behind the newest 
and safest equipment and practices.

 » Regulations may not cover all behaviors 
that influence safety. 

 » Regulators bear a large burden for 
inspecting facilities to affirm safety. 

A tolerable risk framework would avoid 
these challenges and more closely mirror 
what other countries have adopted to regu-
late their oil drilling. Norway, for example, 
places responsibility on the operator to 
identify risks and then develop controls, 
mitigation strategies, and systems to reduce 
risks to predefined thresholds. Intuitively, 
equipment and systems determined to be 
highly important to safety are regulated 
more closely than others. In the United 
Kingdom, each operator must develop a 
safety case that first identifies risks on a 
systemwide basis, including both technical 
and procedural or human-behavioral risks, 
and then recommends a strategy to reduce 
them to specified thresholds.

Conclusions
Catastrophic spills, while of very low prob-
ability, are responsible for the vast majority 
of damage from oil spills. The Deepwater 
Horizon demonstrated that oil spill regula-
tion in the United States had failed to fully 
consider the possibilities. Without analysis 
of their likelihood and the damage they 
would cause, there was no way to ascertain 
whether enough was being done to reduce 
this threat. BOEMRE and the industry as a 
whole could benefit from improved risk 
management in several ways.

First, modeling of such low-probability, 
high-consequence events can be improved. 
Approaches for overcoming the limits of 
lacking historical data have been devel-
oped in other sectors, most notably nuclear 
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power regulation, and could be adapted to 
oil drilling. Improvements in modeling will 
improve not just BOEMRE safety regulations 
but also compliance with statutes, like the 
NEPA and the Endangered Species Act. 

In a sector where catastrophic failure 
is possible but not likely and where the 
technology is constantly evolving, prescrip-
tive safety approaches are not the best 
regulatory framework. Instead, a risk-based 
approach under which government and 
industry can work together to improve 
safety and lower the risks of a catastrophic 
spill to acceptable limits is preferable. This 

approach should go hand in hand with the 
development of a culture of safety within 
industry, and BOEMRE should do what it can 
to support and promote such a culture.

Adopting a risk-based approach with 
quantifiable targets would also allow for a 
transparent answer to the question: How 
safe is safe enough? Once quantified, stake-
holders can weigh in and others can inde-
pendently review and critique risk analyses, 
facilitating analytic improvements and 
public acceptance of agency risk manage-
ment choices.   

PREVENTING OFFSHORE OIL SPILLS

Roger Cooke, Heather Ross, and Adam Stern

Events that open the door to offshore oil spills happen all the time. They are the first 

steps in accident sequences that are generally cut short by safety mechanisms before well 

control is lost. But not always—as reported in the Wall Street Journal, there were 28 major 

drilling-related spills, natural gas releases, or incidents in which workers lost control of 

a well in the U.S Gulf of Mexico in 2009, up over 60 percent from 2006. As drilling activity 

extends to deeper water and higher-pressure horizons, these events are increasing, coming 

dramatically to our attention with the Macondo well blowout, the biggest system failure yet. 

The first order of business to prevent offshore spills is observing what is going wrong 

and correcting it. No amount of planning, training, standard setting, incentive structuring, 

institution-building or culture-imbuing can substitute for this fundamental recognition. 

Problems will arise and we must spot them when they occur and prevent them from occur-

ring again. This is the centerpiece of any risk management effort: collect data, track perfor-

mance, learn lessons, and improve results. Offshore, this means setting up a quantitative 

risk-performance tracking system that reports real-time operating data to feed spill-focused 

learning models that use experience in the Gulf to illuminate patterns of mishaps occurring 

as drilling proceeds. A successful system will do for offshore oil and gas what the Nuclear 

Regulatory Commission accomplished in the U.S. nuclear sector with its Accident Sequence 

Precursor (ASP) program developed after Three Mile Island. Thirty years on, that sector, both 

government and industry, is among the most sophisticated users of quantitative risk assess-

ment and has not had another significant core meltdown.

Further Reading
Gold, Russell and Ben Casselman. 2010. Far Offshore, a Rash of Close Calls. Wall Street Journal. Dec. 8. Business. 
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The ability of the federal government to 
manage current and future environmen-
tal, health, and safety (EHS) risks associ-
ated with offshore energy exploration and 
production depends in large part on the 
capability—technical, legal, and manage-
rial—of the responsible regulatory agency. 
Following the Deepwater Horizon oil spill, 
the practices of the Minerals Manage-
ment Service (MMS, now the Bureau of 
Ocean Energy Management, Regulation and 
Enforcement, or BOEMRE) came under fire. 

In comparing MMS’s practices with those 
of the Federal Aviation Administration (FAA), 
which regulates aviation safety, and the 
Environmental Protection Agency (EPA), 
which administers close to 30 statutes, we 
identify opportunities to improve regulatory 

capacity and safety performance in manag-
ing deepwater energy production. 

Historically, offshore oil spills have result-
ed from three types of incidents: platform 
events, pipeline events, and tanker spills. 
Before the Deepwater Horizon oil spill, the 
Outer Continental Shelf area regulated by 
MMS had not suffered a platform or pipeline 
spill larger than 1 million gallons since 1970, 
according to MMS records. In the past, 
tankers accounted for most spill volume, 
but since 1990 that distribution has shifted 
toward non-tanker sources. 

Planning, regulatory, and permitting 
processes include three key elements 
relevant to understanding how safety and 
environmental management might be 
improved: regulatory decisionmaking, risk 
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assessment and planning processes, and 
inspection and compliance processes. 

Regulatory Decisionmaking
The three agencies—MMS, FAA, and EPA—
set standards in several ways, includ-
ing the extent to which they draw upon 
consensus-based, voluntary standards as 
the basis for agency regulations; their use 
of performance-based versus prescriptive 
regulations; and their use of independent 
analyses, including peer review, to identify, 
recommend, and assess regulations and 
safety. 

Voluntary Consensus Standards
Federal law encourages use of voluntary, 
consensus-based standards: companies, 
regulators, and others work together to 
establish best practices and standards for 
technology and operational procedures. 
They are more commonly used in MMS, 
and now BOEMRE, than in either the FAA 
or EPA. A review of agency records and 
industry performance indicates that use 
of such standards does not, per se, appear 
to compromise safety or result in lowest-
common-denominator standards. Consid-
erations include extent of participation in 
the standard-setting process by diverse 
stakeholders with relevant expertise, agency 
use of independent reviews when evaluat-
ing whether to incorporate such standards 
in its regulations, and transparency of safety 
and environmental performance goals.

Performance-Based versus  
Prescriptive Standards
MMS relied primarily on prescriptive stan-
dards, though the agency, prior to the Deep-
water Horizon disaster, had begun using 
some performance-based regulations. In a 
prescriptive system, laws and regulations 
set specific structural, technical (engineering 
and equipment), and procedural require-

ments to address environmental, health, 
and safety hazards. In contrast, a perfor-
mance approach emphasizes clear safety 
standards, audits, verification, investiga-
tions, and significant interaction between 
industry and the regulator to undertake 
joint safety studies and develop regulations. 
For example, Norway and the United King-
dom require companies to build a safety 
case that identifies risks at specific offshore 
sites and shows how their technologies 
and practices would mitigate those risks to 
specific safety performance levels.

BOEMRE has sought other ways to 
enhance safety practices and encourage 
development of safety cultures within firms, 
including issuance of a new Safety and 
Environmental Management System (SEMS) 
rule. The new rule parallels a similar trend 
at the FAA, which is conducting a rule-
making to develop a safety management 
system under a congressional mandate. 
SEMS, which requires external auditing by a 
federal agency, applies to overall company 
practices rather than to site-specific perfor-
mance assessment, mitigation measures, 
and operational procedures. 

The Value of Independent Review
MMS depended on various organizations 
and processes to provide outside advice, 
peer review, and assessment of its regula-
tory and related activities. However, the 
agency did not have regular procedures for 
conducting peer review of its risk models, 
safety standards, and regulations. MMS also 
used incident panels to review accidents, 
spills, and other compliance issues, but it 
managed these panels internally. 

The air transportation industry, in 
contrast, relies on an independent agency, 
the National Transportation Safety Board 
(NTSB), which evaluates all airplane crashes 
and related safety incidents, and makes 
recommendations to the FAA for regulatory 
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action and evaluates 
FAA responses. NTSB 
also conducts safety 
studies and reviews 
regulatory programs 
for the other trans-
portation agencies. 

The FAA also uses 
independent forums 
or institutions to 
provide peer review, 
recommendations, 
and other input 
into the regula-
tory process. Working with industry, the 
agency formed the Civilian Aviation Safety 
Team in 1998, with the goal of reducing 
fatal commercial accidents by 80 percent 
by 2007. Once the FAA identifies an area 
of concern and begins its investigation for 
rulemaking, it relies on joint industry-FAA 
committees to develop recommendations 
on the appropriate regulatory response, 
although the agency is not bound by their 
recommendations. 

Among the three agencies, EPA has 
placed the greatest emphasis on peer 
review and independent analysis. It has 
established a formal policy for conducting 
peer review of scientifically and technically 
based outputs, including economic and 
social science products, which inform its 
decisions. Peer review is deemed to occur 
when the designated work products are 
evaluated by relevant experts who were 
not involved in creating these products. EPA 
also relies on a series of committees estab-
lished under the authority of the Federal 
Advisory Committee Act to obtain advice on 
a wide range of environmental issues. 

Risk Assessment and Planning
In order to grasp how risk management  
is done for offshore oil and gas projects, 
three broader institutional and decision-

making questions need to be addressed. 
What formal, regular, and transparent 
processes exist to periodically review, vali-
date, and improve risk models used by the 
agency and industry? How is information 
generated by models used to inform deci-
sionmaking, including decisions about risk 
mitigation? What standards, if any, are used 
as the benchmark or goal for managing and 
mitigating risk?

Concerns have been raised about how 
risk-modeling results were used to inform 
decisionmaking prior to the Macondo spill, 
because any initial estimate of extremely 
low probability of a spill has cascading 
effects. 

More broadly, even if risk models are 
useful in estimating probabilities of a spill 
and projecting likelihood that such spills will 
result in adverse impacts, problems remain. 
Risk models do not establish what consti-
tutes acceptable or tolerable risk. Central 
challenges in determining safety policy are 
whether to set a quantitative risk standard 
and whether and how to use quantitative 
risk analysis. In general, MMS did not set 
numeric standards for unacceptable, toler-
able, and acceptable risk either in its plan-
ning process or in setting safety standards. 

Despite such challenges, other agencies, 
including EPA and the FAA, use numerical 
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risk thresholds or ranges of tolerable risk. 
For example, in support of its wide array of 
regulatory actions, EPA has issued scien-
tific documents outlining principles and 
concepts that guide risk assessment for 
carcinogenicity and other risks. For these 
purposes, the agency has established a life-
time human health risk range of 1 in 10,000 
to 1 in 1,000,000 as generally acceptable for 
regulatory decisions and for site cleanup. 
Substantial portions of EPA’s $2.9 billion 
program and management budget are 
devoted to quantitative risk assessments, as 
well as to technology and economic assess-
ments, including regulatory impact analyses.

The FAA has adopted a structural 
approach to ensuring safety. The agency’s 
System Safety Handbook sets out a matrix of 
the severity and likelihood of an incident—
establishing specific ranges that identify 
unacceptable and tolerable risks—as a 
basis for prioritizing agency response. The 
FAA is also enhancing its risk assessments 

by adopting a proactive approach to data 
analysis to identify precursors that could 
result in aviation safety risks. The FAA views 
this shift as necessary because, as accidents 
become increasingly rare, it is harder to 
identify safety issues through traditional 
reactive analyses. 

Development of a much broader data-
base of events through voluntary self-
reporting is an important aspect of this new 
approach, but requires revisions in report-
ing incentives by resolving noncompliance 
issues through corrective action rather than 
through punishment or discipline. 

Inspections, Compliance, and 
Enforcement
Enforcement challenges for all three agen-
cies include how to target inspection and 
enforcement resources, including use of 
tools to identify highest-risk activities and 
poor performers; generate full reporting of 
compliance and safety incidents and issues, 
since agency inspectors cannot review all 

sites and equip-
ment at all times; 
foster corrective 
actions by the 
regulated entity; 
and enhance overall 
accountability by 
regulated entities 
for their safety and 
environmental 
performance.

 Several years 
ago, MMS began 
testing risk-based 
approaches to 
inspections. The 
agency developed 
criteria associated 
with higher risks—
that is, noncom-
pliance issues 

42

G
et

ty
 Im

ag
es



4343

that were considered to hold the greatest 
potential to result in major accidents or 
environmental harm. Both the FAA and 
EPA include inspections and compliance 
as critical activities. The FAA uses a formal 
enforcement decision tool for determining 
the appropriate responses to violations. 

Recommendations
Based on our comparative evaluation of 
regulatory structures and management 
practices at MMS (now BOEMRE), we offer a 
number of recommendations. 

Risk Assessment and  
Risk Management

 » Set quantitative thresholds or stan-
dards for acceptable, tolerable, and unac-
ceptable risk. In reviews of particular rules, 
techniques, and practices, deviations from 
these standards should be based on rigor-
ous analysis. Actual decisions about any 
deviations from the standards should be 
made at the highest levels of the agency. 

 » Use accident precursor analysis, if 
feasible, instead of historical spill data to 
develop risk assessments of low-probability 
major oil spills by identifying the failure 
probabilities of accident components. 

Regulatory Processes and  
Best Practices

 » Emphasize safety and environmental 
performance-based approaches to risk 
management through which each firm 
identifies site-specific risks, articulates 
specific safety (risk-reduction) performance 
goals, and shows how those goals will be 
achieved through the techniques, prac-
tices, and mitigation measures it deploys at 
the site. Require independent, third-party 
audits and periodic agency audits of opera-
tors’ self-assessments and performance at 
each site.

 » Establish clear risk thresholds. These 

should be used to evaluate alternative 
compliance options and develop specific 
guidance on implementation by regional 
and field offices. The agency can also apply 
these thresholds to determine whether 
compliance alternatives meet established 
performance goals.

 » Establish independent peer review 
to determine whether the regulations are 
adequate for achieving the standards. The 
peer review groups should include strong 
representation from outside the regulated 
community. Independent reviews and risk 
thresholds should become formal, regular 
requirements of the agency’s oversight.

 » When deciding whether to incorporate 
the results of voluntary consensus standards 
in regulations, be sure to consider the extent 
of participation by diverse stakeholders with 
relevant expertise, the use of independent 
reviews, and the transparency of safety and 
environmental performance goals.

Enforcement and Compliance
 » Create a stronger incentive system for 

operators and contractors to report risks 
and problems without penalty (similar to 
programs developed by both the FAA and 
EPA). The program would not apply to 
actions associated with criminal violations, 
fatal accidents, and major injuries. 

 » Continue and strengthen the annual 
operator reviews, in which corrective 
actions are discussed. This process rein-
forces a focus on improvement, targeting 
poor performers and repeated incidents 
of noncompliance. The discussions do not 
replace continued use of penalties and legal 
sanctions, where warranted, to address 
criminal violations, fatal accidents, and 
major injuries. However, they enhance those 
traditional compliance tools by directing 
attention to corrective action, particularly 
for repeat instances of noncompliance.   
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The President’s Oil Spill Commission has 
identified a series of failures leading to last 
year’s Deepwater Horizon spill. But the spill’s 
damage came not just from the blowout 
but equally from an inability to contain the 
spill once it began. These efforts, from junk 

shots to top kills, took nearly three months 
before finally stopping the flow of oil. 

The spill revealed that safe, adequate 
containment capability had not kept pace 
with the impressive technological accom-
plishments that enabled industry to drill 
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in increasingly deep and ultradeep water. 
For many, the most disturbing result was 
not that a spill could happen, but that it 
could not be promptly contained. While the 
spill—with the benefit of hindsight—has 
many lessons, one of the sharpest is the 
need for vast improvement in capability to 
contain spills. 

Recognition of this need has led to quick 
reactions. A few months after the spill was 
finally capped, a group of major drilling 
firms announced plans to invest an initial 
$1 billion to create the Marine Well Contain-
ment Company (MWCC), a consortium to 
design, build, and operate a system capable 
of containing future deepwater spills in the 
Gulf of Mexico. Another company, Helix 
Energy Solutions, also proposed new deep-
water containment services for some kinds 
of spills. 

Regulators took notice as well, updating 
permit requirements to include demonstra-
tion of ability to contain spills. The inability 
of firms to meet this requirement has been 
largely responsible for the fact that it was 
nearly a year after the spill before a new 
deepwater drilling permit was issued.

Are these steps likely to be enough to 
ensure future readiness and effectiveness 
to contain the next deepwater spill? Our 
research indicates that while developments 
so far are positive, much more needs to be 
done, in terms of both government policy 
and industry commitments.

Incentives
Due to limited liability and sometimes-
ineffective regulatory oversight, firms have 
lacked sufficient incentives to invest in 
safe operations, including investments in 
containment. Measures to increase safety 
incentives, such as raising or eliminating 
liability caps, will push firms to make greater 
containment investments. Part of the reason 
for past underpreparedness to contain large 

spills like that of the Deepwater Horizon was 
a widespread belief that such spills were 
either extremely unlikely or impossible. Yet 
that belief failed to take into account that 
drilling in deepwater is more complex and 
riskier than elsewhere, and that risk assess-
ments did not adequately account for water 
depths or volume. 

The Next Battle
As impressive as MWCC's and its competi-
tors’ proposals are, they focus heavily on 
preparing for a repeat of the Deepwater 
Horizon spill. MWCC’s proposed system 
would not, for example, be able to contain a 
spill like the 1979 Ixtoc I event, in which the 
sinking rig came to rest on the wellhead. 
It also does not appear to address un- or 
underappreciated failure scenarios, such as 
multiple simultaneous blowouts at differ-
ent wells or a leaking well casing. The Helix 
proposal also will require additional financ-
ing to be able to respond to large spills.

There is, in other words, a danger that 
MWCC and its competitors are simply 
refighting the last war on paper, declaring 
victory, and moving on. This doesn’t mean 
that their plans and systems won’t have 
value, but it might mean that in the event 
of a new catastrophic spill, these plans will 
have to be adapted and updated on the 
fly—as was necessary for the recent spill. 

We suggest moving beyond this retro-
spective focus and devoting resources 
toward a more comprehensive examination 
of other scenarios, because future drill-
ing efforts are expected to reach ever-
increasing water depths. Expert analysis 
and risk assessment, both by industry 
and third parties, is needed. War gaming 
to test procedures and failure scenarios 
would inform this analysis and improve 
preparedness. Creation of a center of 
excellence developed specifically to carry 
out state-of-the-art research in deepwater 
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and ultra-deepwater containment, again 
with third-party involvement, would be a 
welcome development.

Innovation
The recent history of spill response tech-
nology gives some reason for concern that 
industry efforts to prepare for the next 
spill will fall short. Regulatory requirements 
and industry resources for response were 
increased following the Exxon Valdez spill in 
1989. The Marine Spill Response Corpora-
tion, an industry collaboration with many 
similarities to MWCC, was created. 

However innovation in response technol-
ogy did not keep pace with drilling develop-
ments. Private competitors entered, but did 
not expand response capacity, which was 
widely viewed as inadequate even before 
the Deepwater Horizon spill. A danger exists 
that the same containment problems will 
persist if an ongoing commitment to inno-
vation is not made.

Industry must ensure innovation is paid 
more than lip service. For example, a gover-
nance structure that includes either public-
interest board members or an independent, 
expert panel and transparent disclosures of 
expenditures might provide some assurance 
that R&D is adequately funded and contain-
ment technology keeps up with the latest 
drilling depths. But there is also a role for 

government. Demonstration of real contain-
ment capability is becoming a prerequisite 
for drilling in the Gulf. These regulatory 
requirements must not stagnate into paper 
formalities. Regulators will have to ensure 
that the containment plans submitted to 
them are grounded in real technology and 
practices, and capable of actually containing 
the wells firms plan to drill. Some direct or 
indirect government support of contain-
ment R&D may be warranted—for example, 
to support frontier academic research—
given the difficulty for any individual 
company to fully appropriate the returns to 
innovation.  

Conclusions
The Deepwater Horizon revealed a serious 
failure of spill containment. That failure was 
partly technological, but it was ultimately 
human. MWCC, the Helix plan, and updated 
permit requirements show recognition of 
this and are undoubtedly positive steps. 
But the opportunity created by momentary 
attention to containment should not be 
lost. Other measures are needed as well, 
including attention to incentives that are 
blunted by liability limits, consideration of a 
wide range of failure scenarios, use of third-
party review, and commitment to ongoing 
innovation in spill containment to match 
the pace of innovation in drilling.   
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RFF scholars, led 
by Senior Fellow 
James Boyd, are 
embarking on new 
efforts to inte-
grate ecology and 
economics through 
the establishment 
of the Center for 
the Management of 
Ecological Wealth 

(CMEW). The center will focus on “manage-
rial ecology”—coordinated biophysical and 
social analysis to illuminate the value of 
natural systems for decisionmakers.

The center will foster and communicate 
research that helps improve the ability of 
governments, regulatory agencies, commu-
nities, and private firms to manage, protect, 
and enhance socially valuable ecological 
goods and services. It will emphasize the 
translation of ecological knowledge into 
policy- and management-relevant practices 
and outcomes, as well as work closely with 
practitioners to turn these ideas into practi-
cal policy tools. 

Resources recently talked to Jim about 
how the center will grow in the years ahead 
and how CMEW findings will extend the 
value of RFF’s work on natural resource, 
energy, and climate issues. 

Q: We’ve learned much from the Deepwa-
ter Horizon spill about the technical and 
managerial challenges involved in offshore 
oil drilling and the likelihood of environ-
mental damages. What ecological manage-
ment lessons do you draw from the spill?

A: One lesson is how limited we are in our 

ability to predict and track the ecological 
consequences of events like this. This is due 
to the inherent complexity of those systems 
and the biological linkages that must be 
traced in order to know what is lost. Persis-
tent underinvestment in measurement of 
ocean resources on which predictive science 
could build is another factor.

Q: Scholars at RFF have always responded 
to emerging environmental, energy, and 
natural resource problems by initiating 
new lines of research. Why is this the right 
time to coordinate ecological and econom-
ic research? What are the synergies? 

A: The economics of natural systems are 
dependent on the science of how those 
systems produce valuable goods and servic-
es like clean water, abundant species, and 
fertile soils. Working with natural scientists 
who understand those systems are manda-
tory. There is a broad movement in ecology 
and conservation to make society’s depen-
dence on natural goods and services more 
apparent to decisionmakers. Economic 
analysis helps makes concrete connections 
between nature and our social well-being.

Q: Where do you see the center in five 
years? What do you hope to accomplish? 

A: We want to encourage biophysical 
analysis that allows us to creatively and 
positively improve natural systems. We 
need to identify practical solutions that 
speak to the concerns of households and 
communities around the world. There is also 
a need to measure the health of the natural 
economy, much like we measure GDP, and 
hold our leaders accountable for that.   

The Marriage of Ecology  
and Economics at RFF
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Support RFF with a tax-deductible, secure 
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ing RFF’s legacy of pathbreaking research 
and policy impact. In recognition of your 
support, you’ll receive Resources magazine, 
regular research news and updates from 
RFF, and invitations to RFF events through-
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RFF’s annual report. 

To make your donation, visit Network for 
Good, www.networkforgood.org.
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mail, please use the enclosed envelope or 
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Resources for the Future
Attn: Development Office
1616 P Street, NW
Washington, DC 20036

Matching Gifts
It’s easy to make your contribution to RFF 
go further through your employer’s match-
ing gift program. Simply ask your personnel 
office if your company offers matching 
gifts to leverage charitable contributions 
made by employees. If so, your personnel 
office will give you a form to send along 
with your contribution. For your employer’s 
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or harvey@rff.org.

Leadership and Planned Gifts
If you are considering a gift of $25,000 
or more to RFF or would like information 
about bequests and deferred giving, please 
contact Lea Harvey at 202.328.5016 or 
harvey@rff.org.

Corporate Membership Opportunities
We invite your company to become a 
member of RFF’s community of support 
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events—please contact Key Collier Hill at 
202.328.5042 or hill@rff.org. 
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